To investigate the evolutionary relationships among the species of Trisetum and other members of subtribe Koeleriinae a phylogeny based on DNA sequences from four gene regions (ITS, rpl32-trnL spacer, rps16-trnK spacer, and rps16 intron) is presented. The analyses, including type species of all genera in Koeleriinae (Trisetopsis, Trisetum), along with three outgroups, confirms previous indications of extensive polyphyly of Trisetum. Here we focus on the monophyletic Trisetum sect.
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Garden of Madrid (MA), GOET (1 sample), K (1 sample), LE (7 samples), M (1 sample), MEXU (1 samples), MO (1 sample), and NY (1 sample) [herbarium acronyms follow Thiers 2018]. A complete list of taxa and voucher information can be found in Appendix 1.
DNA extraction, amplification, and sequencing
Most procedures were performed in the Laboratory of Analytical Biology (LAB) at the Smithsonian Institution, and some in the Laboratory of Molecular Systematic (LSM) at the Madrid Royal Botanic Garden. DNA isolation, amplification, and sequencing of rpl32-trnL spacer (small single-copy region), rps16-trnK spacer, rps16
intron (large single-copy region), and ITS follows procedures outlined in Peterson et al. (2010a Peterson et al. ( , 2010b . We specifically targeted three plastid regions that were highly variable in previous studies on chloridoid grasses (Peterson et al., 2010a (Peterson et al., , 2010b (Peterson et al., , 2011 (Peterson et al., , 2012 (Peterson et al., , 2014a (Peterson et al., , 2014b (Peterson et al., , 2014c (Peterson et al., , 2015a (Peterson et al., , 2015b .
Phylogenetic analyses
We used Geneious v.8.0.3 (Kearse et al., 2012) for contig assembly of bidirectional sequences of the four markers, and MUSCLE v.9.1.3 (Edgar, 2004) to align consensus sequences, and then adjust the final alignment manually.
All the analyses were conducted on the CIPRES science Gateway (Miller et al., 2010) . We applied maximum likelihood (ML) and Bayesian searches to infer overall phylogeny. The combined datasets were partitioned in accordance with the number of the markers used. We selected the models of molecular evolution for the cpDNA and nrDNA regions using Akaike´s information criterion, as implemented in MrModeltest v.2.3 (Nylander, 2004) . The best fit models for the data partitions were SYM+G for each marker and the combined plastid and nuclear dataset, incorporating a gamma distribution for the combined plastid and ITS. ML analyses were performed using
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RAxML-HPC2 on XSEDE (Stamatakis, 2014) , assuming a GTR model (default model) using the rapid bootstrap algorithm option, and 1000 replicates for assessing branch support (BS). In all analyses, gaps were treated as missing data. Bootstrapping was automatically halted based on default criteria. Bootstrap (BS) values of 90%-100% were interpreted as strong support, 70%-89% as moderate, and 50%-69% as weak.
Bayesian analyses (Huelsenbeck & Ronquist, 2001; Ronquist & Huelsenbeck, 2003) were performed using Mr. Bayes v.3.2.6 (Ronquist et al., 2012) . Two runs were executed each with eight Markov chain Monte Carlo (MCMC) chains for twenty million generations, sampling once per 1000 generations. The analysis was run until the value of the standard deviation of split sequences dropped below 0.01 and the potential scale reduction factor was close to or equal to 1.0. The fraction of the sampled values discarded as burn-in was set at 0.25. Posterior probabilities of 0.95-1.00 were considered to be strong support. Trees were visualized in FigTree v.1.4.3.
RESULTS

Phylogenetic analyses
Ninety-nine percent (283/284) of the sequences used in our study are newly reported here (Appendix 1). All of the sequences of rpl32-trnL (73), rps16 intron (68), and rps16-trnK (70) are newly reported; and 72 sequences of ITS (99%). Sequence alignment length for rpl32-trnL is 1589 bp, rps16 intron is 1075 bp, rps16-trnK is 1044 bp, and ITS is 799. Nine sequences or 0.03% (9/284) were missing.
Analysis of ITS sequences
The phylogenetic tree derived from ITS sequences ( Trisetum turcicum, a species often confused with T. sibiricum but clearly differentiated by its longer anthers and geniculate awns (Probatova, 1979; Barberá et al., 2017b) , is a member of T. sect. Sibirica. However, in our ITS and combined plastid/ITS trees, the Tatli 5331 sample (from Turkey) was sister to the remaining clade while the Soreng 7950 sample (from the Caucasus) appeared in a polytomy.
Further study of this species is needed.
Trisetum bifidum and T. scitulum appear closely related and are sympatric in their distribution. Both species have morphological similarities that include very lax panicles and paleas much shorter than the lemma. These two species formed a clade together with the Himalayan species T. aeneum, a species with short anthers.
To test our subspecific ranking we included seven samples from different Asian regions of T. sibiricum, the most polymorphic and widespread species of this section.
All samples of this species form a clade in the ITS (strongly supported) and plastid/ITS trees. However, in the plastid tree, three samples of T. sibiricum subsp. Since Avena distichophylla, lectotype species designated by Pfeiffer (1871) for Tristeum sect. Acrospelion, has not yet been combined in Acrospelion, we make the new combination below. We previously accepted Acrospelion placing 14 species in
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Description. Perennial herbs, habit subrhizomatous with slightly isolated shoots in loose tufts or strictly tufted. Culms 12-150 (-165) cm tall, straight, glabrous;
internodes elongated and separated along the culms, rarely with short internodes concentrated below; extravaginal shoots from arising from the lower nodes, rarely from upper nodes. Leaf sheaths sometimes longer than the internodes, glabrous to hairy, usually ciliate, margins of uppermost fused (5-) 10 or more mm (2.5-66% the length). Collars centric. Ligules 0.4-3.5 mm long, membranous, glabrous or hairy abaxially, apex truncate, denticulate or lacinate usually with some hairs on the upper part. Leaf blades (1.2-) 2-29.5 (-34.5) cm long x 1.5-8 (-11) mm wide, linear, flat, non-rigid, smooth or adaxially sparsely scabrous, glabrous or loosely hairy, usually ciliolate, midrib rarely conspicuously marked, persistent. Panicles lax, sometimes dense, oblong to elliptic or lanceolate in outline, sometimes ovate, with glabrous rachis or slightly hairy on the upper part, branches smooth or lightly to moderately rarely densely scabrous distally. Spikelets (4.5-) 5.8-9.7 (-11.1) mm long, with (1−) 2-3 (−4) bisexual flowers, compressed laterally, pedicellate, disarticulating above the glumes, golden-brown, rarely pale yellowish; rachilla hairy. Glumes unequal, rarely subequal, back thinly herbaceous (at least of upper glume), scabrous from the middle to top of the midvein and along the margins, outer sides and margins scareous, apex acuminate or sometimes acute; lower glumes (0.7-) 2.8-7.2 mm long, narrowly to broadly lanceolate, rarely narrowly elliptic, 1-veined; upper glumes (3.7-) 4.6-8 (-8.7) mm long, narrowly elliptic or elliptic to oblanceolate, sometimes lanceolate, 3veined. Lemmas (3.8-) 4.7-8.7 mm long, herbaceous to chartaceous with narrow scareous margins, elliptic to oblong or lanceolate, golden brown or brownish to yellowish, punctate to scabridulous with prickle hairs from middle to the upper part of the midvein, 3-veined, apex with two apical teeth ending in two aristules, rarely This article is protected by copyright. All rights reserved. 
